Objective: The aim of the study was to investigate the feasibility and preliminary efficacy of an Internet-based guided self-help intervention for posttraumatic stress symptoms (PTSS) and related symptoms in parents of children on cancer treatment.
Background
Survival of childhood cancer has improved and is approaching 80% 5 years after diagnosis [1] . Parents of children on cancer treatment report elevated levels of psychological distress such as posttraumatic stress symptoms (PTSS) [2] , depression [3] , and anxiety [4] . Typically, parents report elevated levels of distress shortly after diagnosis and decreasing levels over time [5, 6] . However, there is evidence of distinct subgroups reporting a high level of distress. Pöder and colleagues [5] showed that 28% of parents met the criteria for a potential diagnosis of posttraumatic stress disorder (PTSD) 2 months after their child's cancer diagnosis. Furthermore, research indicates that a subgroup of parents reports a clinical level of distress even years after the end of successful treatment [7] .
To the best of our knowledge, the most successful psychosocial intervention for parents of children on cancer treatment up to today is an eight-session protocol of structured problem solving for mothers of children recently diagnosed with cancer, which in two large trials has been shown to be more effective than treatment as usual [8] , and an active control condition, that is, nondirective support [9] , in reducing negative affectivity such as PTSS and depression. Other intervention studies with this population have been less successful and have not found support for treatment efficacy, for example, Surviving Cancer Competently Intervention Program -Newly Diagnosed [10] , and stress management [11] . Mentioned studies have not provided interventions according to different needs as suggested by, for example, the Pediatric Psychosocial Preventative Health Model (PPPHM) [12] . That is, prior intervention studies have not screened for distress to triage participants to appropriate intensity of intervention. Instead, all participants have been allocated to the same intervention irrespective of reported distress level or perceived need.
There is a need to investigate psychological interventions for parents of children on cancer treatment, especially for those reporting a high level of distress, cohering with the targeted and clinical/treatment groups in the PPPHM model [12] . Pediatric cancer care is highly specialized, and the child often receives its treatment at academic medical centers resulting in that many families live far from the center where the child receives its care and may have difficulties in accessing psychological services. For example, in a Swedish study on parents of children with cancer, the families' mean distance from the pediatric cancer center was M = 151 km (standard deviation = 115) [5] , and less than half of the parents who reported a need to see a psychologist reported having had the opportunity to do so [13] . The geographical distances underscore the need to develop easy accessible interventions for this population. Internet-based guided self-help based on principles from cognitive behavior therapy (CBT) is effective for a range of psychiatric and somatic populations [14] , including populations with PTSD [15] and parents of children with traumatic brain injury [16] . We have recently developed an intervention based on CBT principles for parents of children on cancer treatment that can be administered in an Internet-based guided selfhelp format [17] . The intervention was developed for parents reporting a high level of distress, in particular PTSS, consistent with the targeted and clinical/treatment groups in the PPPHM model [12] , and its potential feasibility and efficacy have been explored in a case study [17] . The purpose of the current study was to investigate the feasibility and potential efficacy of an Internet-based version of the intervention for parents of children on cancer treatment. It was hypothesized that parents receiving the intervention would show greater reductions in the primary outcome PTSS, and the secondary outcomes depression and anxiety, compared with parents in a wait-list control condition.
Methods

Design
This was a preassessment, postassessment parallel randomized controlled trial (RCT) comparing an Internet-based guided self-help program with a wait-list control condition. Participants were recruited consecutively from five of the six Swedish pediatric oncology centers. Participants allocated to the intervention condition received the intervention immediately after randomization, and participants in the wait-list condition received the intervention 12 months later.
Participants and procedure
Swedish-speaking parents of children on treatment for a cancer disease with access to a computer with an Internet connection, who fulfilled the modified symptom criteria on the PTSD Checklist Civilian Version (PCL-C) [18] , a self-report instrument corresponding to the DSM-IV model of PTSD [19] , and did not suffer from any psychiatric disorder in immediate need of treatment, were eligible. The modified symptom criteria constitute scoring ≥3 on at least one out of five symptoms of reexperiencing, one out of seven symptoms of avoidance, and one out of five symptoms of hyperarousal, corresponding to partial PTSD [20] . A power analysis suggested that a total of 72 participants needed to be included to, with a power of 0.80, detect a large effect size (d = 0.8) on the PCL-C assuming that p < 0.05. Given that data on health economic variables were collected (not reported here) and that costs generally vary more than clinical efficacy, a total sample of 120 participants was estimated appropriate. However, the participation rate during the 4 years the study was running was considerably lower than expected, and because of administrative reasons, inclusion had to be terminated before this sample size was reached.
Four to 12 weeks after diagnosis, 1 potential participants were provided written and oral information about the study by a nurse or physician at the pediatric oncology centers and asked for written consent to participate. Consenting individuals were contacted via telephone by a psychologist from the research group. Participants completed the screening/preassessment online and a clinical interview with a psychologist via telephone. One licensed psychologist and two nonlicensed psychologists with a master's degree from the Psychology program conducted the interviews. Thereafter, included participants were randomized. Participants completed the postassessment online immediately after the intervention and after a corresponding time in the wait-list condition. The procedure was approved by the regional ethics review board in Uppsala (Dnr 2008/238), and all participants provided written informed consent.
Intervention
The intervention consists of Internet-based guided selfhelp provided during 10 weeks. The material has been described in detail [17] and consists of approximately 100 pages (A4 format) of text and visual material divided in nine modules. The material is based on CBT principles [21] [22] [23] with a focus on psycho-education and teaching strategies to cope with psychological distress such as relaxation training, coping with distressing thoughts and feelings, behavioral experiments, problem solving, structured emotional writing, values and goal setting, general self-care, and maintenance of behavior change.
Each participant was assigned a therapist, accessed the intervention material via an online portal, and was instructed to work with each module for 1 week and send completed homework assignments via the portal to the therapist. The therapist sent written feedback on the homework to the participant via the portal. The sequence of modules was fixed, and no customization in this respect was allowed, which enhanced treatment integrity. Therapist feedback was standardized to some extent, but customization to each participant's situation was allowed. There were three therapists in the study. One licensed psychologist and two nonlicensed psychologists with a master's degree from the Psychology program. The two nonlicensed psychologists received supervision from the licensed psychologist. The therapists were affiliated with the research group responsible for the study and independent from centers from which participants were recruited. Logging of therapist time and activities was not supported by the portal, but therapists were instructed to spend 15-20 min per week when providing feedback to each participant. Individuals randomized to the intervention who had their partner included in the study received individual feedback but were encouraged to cooperate with their partner during the intervention if that suited them.
All participants were free to receive standard psychosocial services from the regular health care. These may have differed between centers as there are no standardized psychosocial services within the Swedish pediatric oncology care.
Outcomes
Primary outcome
Posttraumatic stress symptoms related to the child's cancer were assessed with the PCL-C [18] . The PCL-C consists of 17 items rated on a five-point scale (1 = Not at all, 5 = Extremely), corresponding to the items assessing the B (reexperiencing), C (avoidance/numbing), and D (hyperarousal) criteria in the DSM-IV. Items are designed to indicate how much the respondent has been bothered by each symptom during the last month. As an example, item 1 reads as follows 'Repeated, disturbing memories, thoughts, or images of a stressful experience related to your child´s cancer disease'. Ruggiero, Ben, Scotti, and Rabalais [24] report that the instrument has adequate internal consistency, test-retest reliability, and evidence for convergent and discriminant validity when compared with other well-established measures of PTSS, depression, and general anxiety. A value of 44 or above on the full scale suggests a diagnosis of PTSD [25] . Cronbach's α in the current sample was 0.84 at the preassessment.
Secondary outcomes
Depression was assessed with the Beck Depression Inventory-II (BDI-II) [26] consisting of 21 items rated on a four-point scale (0-3). The BDI-II has shown good concurrent validity with its precursor BDI and the Hamilton Psychiatric Rating Scale, and the suggested cutoffs are 0-13 indicating minimal, 14-19 mild, 20-28 moderate, and 29-63 severe depression. Cronbach's α in the current sample was 0.82 at the preassessment. Anxiety was assessed with the Beck Anxiety Inventory (BAI) [27] consisting of 21 items rated on a four-point scale (0-3). The BAI has shown good test-retest reliability and convergent validity, and the suggested cutoffs are 0-7 indicating minimal, 8-15 mild, 16-23 moderate, and 24-63 severe anxiety. Cronbach's α in the current sample was 0.87 at the preassessment.
Randomization
Randomization was performed by a consultant independent from the research group. Proc Plan SAS® version 9.1 (SAS Institute Inc., Cary, NC, USA) was used to generate the randomization schedule, and sealed envelopes were prepared by the consultant and handed to the research group. Parents were randomized in 1:1 ratio to intervention or wait list, and the randomization was stratified according to center, parental gender, and whether a participant had a partner in the study or not. Partners were randomized to the same condition.
Statistical analyses
Independent samples t-test, Mann-Whitney U-test, χ 2 -test, and Fisher exact test were used to test for between-group differences on demographic characteristics and outcomes at preassessment. Mixed effects modeling with restricted maximum likelihood estimation was used to examine change across assessments and the effects of the intervention [28] . A random intercept model was used, and analyses were conducted on the intention-to-treat (ITT) principle where all randomized participants are included in the analyses assuming missing data to be missing at random [29] . The data missing mechanism was assessed prior to the main analyses by exploring the relationships between characteristics at preassessment and missing data. Standardized effect sizes (Cohen's d) between groups at postassessment were calculated using estimated means and standard deviations from the preassessment [30] . Cohen's d for within groups over time was calculated using estimated means and standard deviations adjusted for the correlation between preassessment and postassessment [31] . The magnitude of the effect expressed in d was interpreted according to Cohen [32] , that is, 0.2 = small effect, 0.5 = medium effect, and 0.8 = large effect. Clinically significant and reliable change was calculated for the primary outcome PCL-C using the framework by Jacobson and Truax [33] . These analyses were performed both on the ITT sample, assuming no change in individuals with missing data using last observation carried forward (LOCF), and for the completers. Because of the small sample size, clustering by center and child was not addressed in the analyses. Analyses were performed in IBM SPSS Statistics 20 92 of these completed the screening/preassessment and clinical interview and were assessed for eligibility. Fifty-eight parents of 46 children were included and randomized. Baseline characteristics are presented in Table 1 . There were no differences in baseline characteristics between the groups except for the BAI, which was higher in the intervention group. The final postassessment took place in August 2014.
Attrition and adherence
Fourteen participants in the intervention group (45%) and seven in the wait-list group (26%) did not provide postassessments (χ 2 = 2.31, d.f. = 1, p = 0.13). At the preassessment, there were no differences in terms of demographic characteristics, whether the participant had a partner in the study or outcome measures between those who provided postassessments and those who did not (p ranging 0.15-0.91); hence, missing data were assumed to be missing at random.
The numbers of treatment modules accessed and logins to the portal by the participants were measured as indicating adherence to the intervention. Six participants did not start the intervention, and seven discontinued before completion. Eighteen participants completed the intervention Figure 1 . Consort diagram of participant flow through the study 1155 Internet-based guided self-help for parents representing 58% of those allocated to the intervention. For the ITT sample, the median number (interquartile range = IQR) of accessed modules was four (4) , and the median number (IQR) of logins was 13 (22) . For the completer sample, the median number of accessed modules was 5 (3.5), and the median number (IQR) of logins was 20 (20) . Table 2 presents the results from the mixed effects models and effect sizes.
Outcomes
Primary outcome
For PCL-C, there was a significant effect of the intervention, and the estimated between-group effect size at the postassessment was large. There was a reduction in symptoms in the intervention group with a large within-group effect size but minimal reduction in the wait-list group. Twelve participants in the intervention group exhibited clinically significant and reliable change compared with four participants in the control group. This difference was significant both in the ITT sample using LOCF (χ 2 = 4.13, d.f. = 1, p < 0.05) and in the completer sample (χ 2 = 6.70, d.f. = 1, p < 0.01).
Secondary outcomes
For BDI-II, there was a significant effect of the intervention, and the estimated between-group effect size at the postassessment was large. There was a reduction in symptoms in the intervention group with a large within-group effect size but minimal reduction in the wait-list group. There was also a significant effect of the intervention on BAI with reduction in symptoms in the intervention group with a large within-group effect size but minimal reduction in the wait-list group. However, because of a higher level on BAI in the intervention group at preassessment, the between-group effect size at postassessment was small.
Discussion
To our knowledge, this is the first study to investigate the feasibility and preliminary efficacy of an Internet-based 8 (17) 5 (20) 3 (14) Lymphoma n (%) 3 (7) 3 ( guided self-help intervention aiming to reduce PTSS, depression, and anxiety among parents of children on cancer treatment who report a high level of PTSS. The enrollment rate was poor with 26% of approached parents being interested in participation, and the attrition from the intervention was considerable with a 58% completion rate. These figures question the feasibility of the intervention in its current form. On the other hand, the enrollment figure must be seen in the light of this intervention being designed for and targeting a subgroup reporting a high level of PTSS consistent with the PPPHM model [12] . Given this, having 26% of parents approached and asked for interest to participate consenting to be contacted again might adequately reflect the proportion of individuals in need for help and who could consider an Internet-based intervention as an alternative. As the attrition was high among those allocated to the intervention, it might be the case that the intervention with its current content and format was too demanding or not suitable for many participants. However, the ITT analyses suggested that the intervention was effective with large effect sizes for PTSS, depression, and anxiety. This indicates that the intervention could be effective for a subgroup reporting a high level of PTSS and who accepts an Internet-based intervention. In sum, the results indicate that the Internet-based self-help investigated in this study may have a substantive impact for those who report a high level of PTSS and consider an Internet-based intervention as an alternative, which agree with a growing body of research suggesting that online psychological treatment based on principles from CBT can be effective for a range of problems [14] . The results also tentatively agree with successful evaluations of face-to-face problem-solving therapy for mothers of children with cancer [8, 9] and a face-to-face trauma-focused intervention for mothers of premature infants [34] . The current study has some limitations. As stated previously, the attrition rate was considerable, which warrants caution in the interpretation of the findings. However, exploring the missing data mechanism indicated that data were missing at random and under this assumption, maximum likelihood estimation provides more unbiased estimates compared with, for example, estimation with LOCF [29] . The dropout rate is similar to that in a recent RCT investigating the efficacy of an Internet-based psycho-educational intervention with the purpose of preventing PTSS/PTSD in parents following an injury in their child, where 61% of participants completed the 6-week follow-up [35] but is higher than dropout generally seen in RCTs of Internet-based interventions for anxiety and depression [36] . Furthermore, the current report lacks a follow-up assessment, so it is still unclear whether the results are maintained over time. Follow-up assessments at 12 and 24 months are currently underway, and findings from these will be reported. Finally, the current design including a wait-list control group precludes from firm conclusions regarding the specificity of the effects, that is, we do not know whether it was the components of the intervention that caused the effects. For such conclusions, dismantling designs comparing varying active conditions should be utilized.
To conclude, the enrollment rate and attrition question the feasibility of the intervention with its current format and content and point to difficulties in engaging parents of children on cancer treatment in Internet-based psychological interventions. Nevertheless, ITT analyses of the preliminary efficacy indicate substantial improvements in PTSS and depression and moderate improvements in anxiety, but these results are only generalizable to a selective subgroup of parents reporting a high level of PTSS and who considers Internet-based interventions as an alternative. Replication is needed in order to ensure the validity and robustness of the results, and before implementation into standard clinical practice is to be commenced.
